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PervoHanbHbIl yue6HO-Hay4HO-TEXHONOrMUYECKUi LeHTp pecypcoc6epexxenus (PLLP) 6bin cospaH B 2001 .
ANg KoopauHauum pa6ot TIY B pamkax oTpacsieBoit nporpamMmbl «JHeprocoepexxeHue MuHo6pasoBaHus
Poccuuy», B kotopori TIY yyactBoBan Kak ronoBHOI By3 no 3anagHoi Cubupu, a Takke ansa peweHus cne-
AyOLKMX 334a4:

e COOENCTBME YYpEXOEHWSIM U OpraHu3auusaMm cypcocbeperalowmx TEXHONOMMI U NOBbILWEHMS
MunHob6pa3zoBaHmsa Poccum M MHOW BEAOMCTBEH- HaAEXHOCTU 3HEPrOCHABXeHMS;
HOW MPUHAANEXHOCTM B pa3paboTke U peanu-
3aLMK NporpamMMm sHepropecypcocbepexeHus; e yyacTMe B MOATOTOBKE 3HEProayLMTOpoB, B MO-
BbILUEHUM KBaNMPUKaLMM MepcoHana npeanpu-
e 3HeproobcnenoBaHWe OpraHM3aLMi U yupex- ATUMA U OpraHM3aumii;
OEHUI;
e yyactMe B OOyYeHUU CTYLEHTOB COOTBETCTBY-
e BbINONHEHME HAYYHbIX UCCNEN0BAHMUIA U paspa- fowmx cneumanbHoctei; ¢ 2008 r. PLUP cnyxut
60TOK B MHTEpeCcax CO34aHus U BHeAPEHUS pe- Hay4yHoM 6330/ NOArOTOBKM Ha Kadenpe «Inek-
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ENERGY INSPECTION
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The Regional Training and Engineering Centre for Resource Efficiency (RCR) was established in 2001 to
coordinate TPU’s activities in the branch programme «Energy efficiency» by the Ministry of Education and
Science, in which TPU participated in the capacity of a Western Siberia’s leading university. The Centre also

has other tasks, such as:.

e providing support to agencies and
organisations affiliated with the Russian
Ministry of Education and other departments
in the development and implementation of
energy saving programs,

e energy inspection of and

institutions,

organisations

e research and development aimed at creation
and implementation of resource saving
technologies and enhancing energy supply
reliability,

e participation in training of energy auditors and
in professional development of personnel,

e participation in training of students of related
specialties (since 2008). The Centre provides
academictraining of masters at the Department
of Power Grids and Electrical Engineering
under the programme «Energy Saving and
Energy Efficiency»; the Centre annually
organises research work and preparation of
master’s degree dissertations of approximately
10 graduate students in the same program.

To support this work, the Russian Ministry of
Education has been allocating the Centre from 2 to
2.5 mln Rubles annually for the last four years. As
a division of TPU, the Centre is a member of non-
profit partnership «SibEE» (Non-Profit Partnership
for Support of Energy Saving and Energy Efficiency
in Siberia) and a member of the non-profit
partnership “Corporate Educational and Research
Centre of the Unified Energy System.” The Centre

applies modern diagnostic and test equipment
and software for both instrumental energy audits
and comprehensive survey of the quality of electric
power, electromagnetic compatibility, nature and
patterns of additional losses. The Centre’s team
have performed energy audits of approximately
50 companies and institutions - both suppliers
and consumers of electricity based in Western
and Eastern Siberia, Yakutia, South Russia and
Arctic Circle. Among the surveyed enterprises and
organisations are IDGC (Interregional Distribution
Grid Company) of the South, IDGC of Siberia, ALROSA
(SC), a number of oil producing companies, OAO
Gazprom,industrial enterprises,social organisations
and public utilities, and others.
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TpUYECKMe CETU U INEKTPOTEXHUKA» MarucTpoB
no nporpamMme «JHeprocbepexxeHne U 3Hepro-
3D PEKTUBHOCTb»; exxerogHo B PLIP BbinonHsitoT
Hay4YHO-UCCNenoBaTenbCkylo paboty u noaro-
TaBNMBAOT MarucTepckmMe AmMccepTauMu OKOo
10 mMarncTpaHToB, 06yYatoLWMXCs NO NporpaMme
«JHeprocbepexeHne 1 3HeproahHeKTUBHOCTbY.

[na nopmepxkn 3Tux paboTr MwuHoOpaszoBaHuS
Poccum B TeyeHne 4 neT BbIGENSNO €XErogHo
2-2,5 maH pyb6., Ha kotopble TIY 3akyman Bogo-
CYETUMKM, CYETUYMKM TEMIOBOW M 3INEKTPUYECKOW
3Hepruu, 3anopHyto apMaTypy U T. M., T. €. peanbHo
ABUrancs no nyTu aHeprocbepexeHus.

OpraHusaumoHHo a0 2010 r. PLIP 6bin cTpykTypHOIA
eauMHuULe HayyHoro ynpasnewus TITY, B HacTos-
lLee BPEMSl OH BXOAMT B COCTaB DHEPreTM4ecKkoro
nHctutyta (QHUH). Kak cTpykTypHOe noppasgene-
Hue TITY oH sBngetca uneHom CPO HIT «Cnb33» u
yneHoM HIT «KopnopaTueHbIi 06pa3oBaTeNbHbIN U
Hay4HbIV LeHTp EANHOM SHepreTMYecKom CUCTEMBbI».

B cBoeii pabore PLIP onupaetca Ha ¢popMmupoBaBLUM-
ecsl B TeYeHUe BeKa TpaauLMU U HAYYHO-TEXHUYECKUM
noreHunan TOMCKOro NMONMTEXHMYECKOrO YHMBEPCU-
TeTa B 06/1aCTU Hay4HbIX UCCNEA0BaHUIA U NOArOTOB-
K1 KafpoB AN HYXKA, SHEPreTUKK, 8 TaKXKe Ha HaYYHO-
MeTOLMYeCcKMe MaTepuanbl, pa3paboTaHHble By3amu,
AKaLEMUYECKMMU YUPEXAEHUAMU U LEHTPaMU SHep-
rocbepexenuns r. Tomcka, MockBbl, HoBocnbupcka,
BbapHayna, HmxHero Hosropopa, Ekatepunbypra. Mc-
Monb3yeTcs M ONbIT 3apybexHbIX CTPaH, UMEeKLMX
6onblume [OCTUXKeHUs B 061aCTH 3HeprocbepexeHus
1 NOBbILLEHWS IHepreTnyeckon 3hdeKTUBHOCTH.

Ha cerogHs PLP ocHalweH coBpeMeHHOM AmarHo-
CTUYECKON W W3MepUTEeNbHOW annapaTypou, npo-
rPaMMHbIMU CpefCcTBaMu, NO3BONSIOWNMU HE TOMb-
KO NpPOBOAMTb MHCTPYMEHTANbHbIE JHEpreTuyeckme
obcnenoBaHMs, HO U BbIMOMHSATL KOMMIEKCHbIE UC-
CNefoBaHMs  KayecTBa  3NEKTPUYECKOM 3dHepruu,
3N1eKTPOMArHUTHYI0 COBMECTUMOCTb, MPMpPoay M 3a-
KOHOMEPHOCTU L06aBOYHbIX NOTEPb.

3a 31 roapl coTpyaHuKkamu PLLP BbinonHeHoO 3Hepre-
Tyeckoe obcnesnoBaHue okono 50 npepnpusaTtuin un
yUYpexAeHui — Kak NOCTaBLUMKOB, TaK 1 noTpebuTe-
neli 3NeKTpO3HEePrum, pacrnoNoXKeHHbIX B Pa3MyHbIX
pernoHax CTpaHbl: 3anagHas u BoctouHas Cubupe,

PA3PABOTAHHBIE NO UTOTAM OBCJIELOBAHUA
MACMNOPTA, COOEPXALUUE NNAH PEKOMEHAYE-
MbIX MEPONPUATUIA NO SHEPTOCBEPEXEHMIO,
MOKA3bIBAIOT 3AKA3YUKAM NMYTU YMEHbLLUE-
HWUA YOENbHOTO SHEPTONOTPEBJIEHUA.

SkyTus, KOr Poccun, 3anonspoe. Cpean obcnenoBax-
HbIX NPeanpuUsTUn U opraiusaumin — «<MPCK Hray,
«MPCK Cubupux», AK «AJIPOCA» (OAO), psa HedTe-
nobbiBatowmx npeanpustui, OAO «laznpom», npo-
MbILUNIEHHbIE MPEAnPUATUS, OpraHn3aLun coumanb-
HOM M KOMMYHanbHOM cdepbl 1 ap.

PaspaboTtaHHble no wuTOoraM o6cnenoBaHMs na-
Cnopra, CoAepXaliMe nnaH pPeKoMeHAyeMbiX Me-
ponpusiTuii No 3HeprocbepexxeHnto, MNoKasbiBaKOT
3aKa3yMKaM NyTU YMEHbLUEHWUS YAENbHOro 3Hepro-
noTpebneHums.

K coxaneHuto, nuilb HE3HaUUTENIbHAs YacTb obcne-
[LOBaHHbIX MpeanpusaTUii/opraHmM3anmii UCNonb3yoT
3Ty BO3MOXHOCTb. MHOrMe opraHusauuu, npexae
BCero OmKeTHble, 3aKa3blBalOT 3Heproobcneno-
BaHUS NUWWb AN TOro, 4yToObl OTYMTATbCS Nepen
BbILLECTOSAWMMM OpraHaMu 3a BbinonHeHne Mepe-
panbHoro 3akoHa ot 23.11.2009 r. N2 261-®3 «06
3HeprocbepexeHnn U O MOBbILIEHUU SHepreTuye-
CKOM 3OPEKTUBHOCTM M O BHECEHUM U3MEHEHWUN B
oThenbHble 3aKOoHOoAaTenbHble aKTbl Poccuiickoi
Mdepepaunmy», COMACcCHO KOTOPOMY BCE OHU A0OMK-
Hbl OblNK NPOITK 3HeproobcnenoBaHue K 1 aHBaps
2013 r. Ha Tex npeonpuatusax/opraHusaumsx,roe
6blM peann3oBaHbl MEPONPUSATUS MO 3Heprocbepe-
XeHu, pa3paboTaHHble MO uTOoram 3Heproobce-
[LOBaHUSI, TO0Bas 3KOHOMMUSI CPEACTB 3a CYeT Mo-
BblLLEHUS SPDEKTUBHOCTM UCMONb30BAHUS SHEPTUM
MCUYNCNSETCA COTHSAMM ThICSY M AaXKe MUIIMOHAMU
pybnen (AK «AJIPOCA», OO0 «lasnpom pobbiya Ha-
AbiM», OAO «OMcKkBOLOKaHANY).

Hayquan KOMNOHeHTa geatenbHoctu PLP BknovaeT:

e M3MEpEeHMs, pacyeT U aHaau3 NoTePb INEKTPO-
3HEPrumM B INEKTPUYECKUX CETSX IHEPTOCUCTEM,
FTOPOACKUX 3MEKTPUYECKMX CETIX M CUCTEMAX
3/1IEKTPOCHAGXEHWS NPeanpUsTUiL;

° nccnegosaHne npuynMH BO3HUMKHOBEHUA UM OC-
HOBHbIX BaKOHOMepHOCTEVI [06aBOYHbIX noTepb
B BbICOKOBOJIbTHbIX PaCnpenenmnTeNibHbIX CETAX;

e aHaNW3 TEHAEHUMI pa3BUTUS MUPOBOW U POC-
CUIACKOW 3HEpreTmMku, poamM M MecTa 3Heproc-
H6epexeHns B obecneyeHUn sHepreTMYeckon u
3KoNorMyeckoi 6e30nacHoCTH;

e yyacTve B pa3paboTke mporpamMm sHeprocbepe-
KEHUSI — PETMOHANbHbIX, MyHULMMANbHbIX, OTpac-
NeBbIX, OTAENbHbIX NPEANPUATUA/YUPEXAEHMIA.

(CotpynHukm PLLP npuHuManu yyactue B paspabotke
obnacTHbIx NporpamMM «JHeprocbepexeHue B Tom-
ckor obnactu» u «ObecneyeHue 3HepreTMyecKow
3 (EeKTUBHOCTU Ha TeppuTopuM TOMCKOM 061acTU»).
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The Centre is engaged the following scientific works:

e measurement, calculation and analysis of energy
losses in electric networks of electric systems,
urban power grids and power supply systems at
enterprises;

* the study of causes and common factors of stray
losses in primary distribution networks;

e analysis of trends in the global and Russian
energy sector, the role and place of energy saving
in providing energy and environmental security;

e participation in development of energy efficiency
programs by regional, municipal, industry and
individual companies or institutions.

The Centre’s team participated in the development
of regional programs «Energy Saving in the Tomsk
Region» and «Energy efficiency in the Tomsk Region».
The Centre has developed methodology and software
to calculate electricity losses, including stray losses
caused by distortion and current unbalance. The
distinction of this methodology from the currently
applied is that it accounts for distortion and current
unbalance, distribution of transmission lines

parameters, dependency of the skin effect on the
frequency, and the effect of the wire suspension
geometry. The Centre has developed the software
for calculation of specific energy consumption for
businesses, where a significant load is built by electric
drives in pumps, compressors, fans, etc. Using only
limited data obtained with instrumental surveys,
this software can calculate such indicators as the
driving mechanism efficiency, its performance factor,
specific consumption of energy resources per unit of
manufactured product, and prepare feasible technical
solutions to improve them.

In 2009-2013, the Centre’s team published 6
monographs and textbooks, 20 journal articles,
12 reports for foreign conferences and 20 reports
for national and international conferences. The
Centre organises events for young scientists, such as
international and national symposia and scientific
conferences on contemporary issues of energy sector,
energy conservation and improvement of energy
efficiency. For 8 years the Centre was responsible
for preparing annual national scientific meetings
dedicated to energy security of Siberia, promoted by
the Tomsk Region Administration. Over the past five
years, the Centre’s team were awarded nine certificates
and diplomas.
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Puc. 1. CompyoHuk PLIP M.B. Bonikos pezucmpupyem napamempsi pexcumog pabomei nuHuu 110 kB «bypsmaHepao»
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Puc. 2. JlobasouHble nomepu 3Hepauu om HecuMMempuu (a) u HecuHycoudansHocmu (6) 8 AuHUY, numarowel ms-
208YH0 HA2Py3Ky (8 NPOLEHMAx om nomepsb, 8bI38aHHbIX MOKOM NpsMol nocedosamesnsHOCMU 0CHOBHOU 4acmombi)

Hanbonee uHTepecHbIMM, Ha Haw B3rAA, Hay4-
HbIMU pe3y/ibTaTaMu, NONYYEHHbIMU KONJIEKTUBOM
PUP, asnstotca cnepyiowme:

1. Topaenstowee yncno nuHuin 110 kB B HacTos-
Lee BpeMsi paboTaroT C UCKAXKEHMSIMU Hanps-
YKEHUS M TOKOB. M eCciv BENMYMHA UCKAXKEHMUI
HanpsbkeHuin, Hopmupyemas TOCT 32144-2013,
KaK NpaBuio, HAXOAMUTCS B AOMYCTUMbIX Npeae-
Nax, To MCKaXXeHMs hopMbl TOKA, @ TaKXKE ero He-
CUMMeTpus BOObLLEe He HOPMUPYIOTCA, 1 3TO NPU
TOM, UTO UX BEJIMYMHA OKA3bIBAET CYLLECTBEHHOE
B/IMSIHWE Ha YPOBEHb NOTEPb 3N1EKTPOIHEPTUM.

2. YCTaHOBNEHO, YTO Ha BEIMYMHY NOTEPDL OT UCKA-
XEHUA CbOprI TOKa BNUAET paCnpeneneHHoCTb
napaMeTpoB NIMHWA, Haubonee CUAbHO nposaB-
NA0LWaACa Ha NMOBbIWEHHbIX YaCTOTaX B C/yya-
AX BO3BHUKHOBEHUA pE€30HAaHCOB TOKa.

3. PaspaboTaHbl MeToaMKa M nporpamMmHoe obene-
cneyeHue AN pacyeTa MoTepb 3/eKTPO3Hepruu,
BK/1H04as1 LODABOYHbIE MOTEPYU OT UCKAKEHUIA U He-
CMMMETpuM ToKOB. OCHOBHOE OTIMUME METOAMKM
OT LeMCTBYIOLLLEN 3aK/TIOHAETCS B yUYeTe UCKAKEHUH
M HECMMMETpUM TOKOB, pacnpeneneHHoCTu na-
paMeTpPOB NMHWUIA 3NeKTponepeaay, 3aBUCUMOCTU
MOBEPXHOCTHOrO 3ddeKkTa OT 4acToTbl, BAUSHUS
reoMeTpuu NoaBecku NpoBoAoB. [okasaHo, 4To B
psife CiyvyaeB BeMUMHA J0OABOYHBIX NOTEPb MO-
XEeT [OCTUraTb AECSTKOB NPOLEHTOB OT CyMMap-
HbIX NOTepb 3Hepruu, (puc. 2). Hanbonblumne noba-
BOYHblE MOTEPU UMEIOT MeCTO B IHeprocucTeMax ¢
MOLLHbIMU HEIMHEWHBIMM U TATOBbIMU HArpy3KamMu.

4. Heyuer 3TMX COCTaBASOWMX NPUBOAMUT K UCKa-
YKEHMIO PEANbHOM KapTUHbI NOTEPb (MX 3aHMXKe-
HUIO) U K ralleHnto CTUMYNOB Y NoTpebuTeneit K
MOBbILLEHUIO TEXHOMOMMYECKOM KY/bTYpbl 3/1€eK-
TponotpebneHus.

5. Pa3paboTtaHo nporpaMMHoOe obecrneyeHne ans
pacyeToB YAeNbHbIX PAaCXOAO0B 3NMEKTPO3HEprum
NPUMEHUTENBHO K MPEeLNpUATUSM, 3HAUUTENbHYIO
Harpy3ky KOTOpbIX COCTaB/ISIKOT 371€KTPONPUBOLbI
HacoCoB, KOMNPECCOPOB, BEHTUAATOPOB U Ap. OHO
MO3BO/SIET Ha OCHOBE OrpaHMYeHHOro obbeMa

MHMOPMALLMU, NOMYYEHHOW NPU UHCTPYMEHTaNb-
HOM 00CNnenoBaHMM, pacCuMTbIBaTb TakMe MOKa-
3aTenu, Kak MpOM3BOAMTENbHOCTb MPUBOLHOIO
MexaHu3Ma, ero KIMNM, yaenbHble nokasatenu pac-
X0[3a 3HepreTu4yeckux pecypcoB Ha eauHULY Npo-
U3BEAEHHOM MPOAYKLUMM U HaMeuyaTb 060CHOBaH-
Hble TEXHUYECKME peLLeHUs MO UX YAYULLEHUIO.

CotpyaHuku PLP ypensioT 6onblioe BHUMaHWe
[OBEEHWNIO MONyYEHHbIX PEe3Yy/bTaTOB HAY4HbIX
nccnenoBaHU M pa3paboTok A0 CBeAeHWs Cnewu-
anuctoB. Tonbko 3a 2009-2013 rr. cotpynHuku PLIP
onybnunkoBanu 6 MoHorpaduit U y4ebHbIX NOCOBUHM,
20 xypHanbHbIX cTaTei, 12 noknagos B Tpyaax 3a-
py6exHbix KoHdepeHuuii n 20 - B Tpyaax Bcepoc-
CUUCKMX Y MEXAYHAPOAHbIX KOH(EpEeHLMH.

Bnaropaps yvactuio 1 nobenam B KOHKYpCax rpaHTOB
POOU n OLI «HayyHble n Hay4yHO-Neaaroruyeckue
Kafpbl MHHOBALMOHHOM Poccum» PLIP opraHusyet Ha-
YYHbl€ MOMOLEXHbIE MEPONPUATUS — MeXAyHapOaHble
n Bcepoccuiickue cMMNo3nyMbl U Hay4Hble KOH(epeH-
LM - LLIKOJbI MO COBPEMEHHbIM NPoB/eMaM 3HEPreTUKM,
3HeprocOepexxeHnto M MOBLILLEHWI0 3HEPreTUYEeCcKow
apdekTuBHOCTU. (TakMe MeponpusTUS NPOBOAMANCH B
2010, 2011, 2012 u 2014 rr). PaHee Ha npoTsHKEHUM
8 net PLLP oTBEyYan 3a noArotoBky exerogHbix Bcepoc-
CMICKMX Hay4HbIX COBELLAHWUIA MO TeMe «IHepreTuye-
Ckas 6e3onacHocTb pernoHoB CMBUpU», MPOBOAMMBIX
no MHMUMATMBE aAMUHUCTPaLMK TOMCKOM 0bnacTu.

3a nocnegHue natb net konnektus PLP u ero co-

TPYAHUKN Harpa>kaeHbl AeBATbO AMNMJIOMaMK U MO~
YETHbIMU FPaMOTaMMN.

BA. Vuakos [

COBPEMEHHBIE
NPOBJIEMbI

ANEKTPOSHEPTETHRM

BO3OBHOBJISIEMAS H
ONbIT KOPHOPATHEHOIO OGCTEACBANEA AJITEPHATHBHASI
IMEXTPHYECKIX CETEN 110 KB CHEHPH J SHEPTETHKA:

PECYPCOCBEPEAKEHHE H 3ALINTA
OKPYRAIOUIER CPE/bI

IHEPTOCBEPEMEHME
W NOBBILEHHE SHEPTETHHECKOM
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JKOHOMMUA

SJHEPITOPECYPCOB B TIY

B pamkax BbinonHeHus «lporpaMmbl 3Heproc6epexxeHus U NOBbILEHUS SHEpreTuueckon adpgek-
TMBHOCTM TOMCKOro nonuTexHuuyeckoro yHusepcuteta Ha 2013-2015 r. u Ha nepuog no 2018 r.»
Ha o6bekTax yHuBepcuteta B 2014 roay 6b111 BbINOIHEHBI CNEAYIOWLME MEPONPUATUS:

e BHeapeHa HOBaf CXema yyeTa 3/1eKTpo-
3Hepruu ¢ npumeHeHneM ACKY3 B yuebHbIX
kopnycax N2 10, 11, 18 pns aBTOMaTtuye-
cKoro cbopa AaHHbIX KOMMEpYecKoro yyera
notpebneHus (0TMycka) 3N1eKTPO3HEPTUM U
KOHTPONS Hag, cobnofeHnemM NIMMUTOB 3Hep-

ronotpebnexus; e CMOHTUpPOBaHbl U BBeAEHbl B 3KCnaya-

e : Tauuilo aBTOMaTU3UPOBAHHbIE CTaHLUMUU

ynpaBieHus HaCoOCHbIMKU arperatamu

* npou3BeAeHa 3aMeHa CBETU/IbHUKOB Ha- (ACYHA) no xononHon u ropsiyeii Bode B

PY)XXHOrO OCBELLEeHUs C rasopaspsigHbiMu obwexutuax no yn. BepwuHuna, 31; 33; 37;
PTYTHbIMM NlaMMaMM BbICOKOTO AABAEHUS HA yn. Muporosa, 18;

CBETOAMOLHbIE CBETUNBHUKM B YHUBEPCUTET-
CKOM Kamnyce (0CBeLLeHMe CMOPTUBHOM nio-
Wwaaku no yn. BepwunHuHa, 48, annes ot YK 10 [T TTTTTTTTTTTToTommmmmomommmmmmmmmm e K
no YK 11, nepumetp ocsewenus YK 2, 3, 6);

e Mpou3BeAeHa 3aMeHa JAepeBAHHbIX
OKOH Ha nJacTUKOBbIE B 0BLWEXUTUSIX NO
yn. BepwunuHa, 31; 33; yn. YcoBa, 21/2 (B ko-
nuyectse 770 wryk);

e MpoOBEAEHa CaHauus O6WeXuTusa no
yn. MNuporosa, 18 (yTenneHune M MOHTax Ha-
------------------------------------------ . BECHOro dacafja M ycTaHOBKa MIAaCTMKOBBIX
* npoBeAeHa PEKOHCTPYKLMUA CUCTEM Te- OKOH), YTO MO3BONIMNIO COKPaTUTb Temaomno-
NJI0CHAOKEHUSA C BHELPEHWEM aBTOMATU- Tpebnenne Ha 18,17 %, cywecTBeHHO ynyu-
3MPOBaHHbIX TEMIOBbLIX Y3/10B [NTABHOMO KOp- WWUTb 3CTETUYECKUIA BUL M MPOAAUTb CPOK
nyca (l0kKHOe M CeBepHOe Kpbiio), y4ebHbIX CNyObl 30aHMS.
kopnycoB N2 1, 3, nbkHOM 6a3bl;

PeanusoBaHHas nonutuka sHeprocoepexxeHmsa 3a 2014 rop nossonuna, HECMOTpPSA Ha BBeaeHUe
HOBbIX MOLLHOCTEN1, CHU3UTb IHEpronoTpebaeHue SHepropecypcos.

N2 Tun aHepropecypca ®akT 3a 2013 rog | ®akrt 3a 2014 rog | 3KoHomus, %
1 | SneKTpoaHeprusa, KBT.4 18 025 892 17 471 367 3,08
2 | BogocHabeHue, M 370 883 360 874 2,70
3 | CeTeBanA BoAa, TOHH 153 217 143 874 6,10
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